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SAFETY CONCERNS 
•  Do	not	let	clay	dry	to	a	powder	or	dust.		Potential	silica		
				exposure!	
•  	Immediately	wipe	up	any	spilled	liquids	-	slip/fall	hazard.	
•  	Hand	sanitizer	wipes	will	be	provided	for	participant	use	at		
					the	completion	of	the	activities.	
•  	Use	caution	when	working	with	sharps	–	can	cut	or		
					puncture	skin.	
•  	Direct	supervision	will	be	provided	during	all	aspects	of	this		
					activity	to	make	sure	safety	behaviors	are	followed	and		
					enforced.		
WHY MODELING? 
https://brilliantnurse.com/nclex-heart-	
anatomy-and-physiology/	
	 https://www.unicon.net/LTI	
	
ENGINEERING OR 
BIOLOGY? 
APPLICATION TO 
BIOPHYSICAL 
QUANTITATION 
http://hyperphysics.phy-astr.gsu.edu/
hbase/ppois.htm	
l	
http://hyperphysics.phy-astr.gsu.edu/hbase/ppois.html	
	
EXTRAPOLATING TO 
DISEASE CONDITIONS 
http://familyhealthgroup.com.au/services/chronic-disease-
management/Z	
	
CASE STUDY 
APPLICATIONS 
http://www.ihcbesthealth.com/articles/clinical-diagnosis-guidelines/	
	
NGSS STANDARDS 
•  NGSS	Science	and	Engineering	Practices	standards	met	by	project:		
•  HS-LS1-1	(Systems	of	specialized	cells	within	organisms	help	them	
perform	the	essential	functions	of	life),		
•  HS-LS1-2	(Develop	and	use	a	model	based	on	evidence	to	illustrate	the	
relationships	between	systems	or	between	components	of	a	system),		
•  HS-LS1-3	(Plan	and	conduct	an	investigation	individually	and	
collaboratively	to	produce	data	to	serve	as	the	basis	for	evidence,	and	in	
the	design:	decide	on	types,	how	much,	and	accuracy	of	data	needed	to	
produce	reliable	measurements	and	consider	limitations	on	the	
precision	of	the	data	(e.g.,	number	of	trials,	cost,	risk,	time),	and	refine	
the	design	accordingly).	
•  	NGSS	Crosscutting	Concepts	standard	met	by	project:	
•  HS-LS1-1	(Investigating	or	designing	new	systems	or	structures	requires	
a	detailed	examination	of	the	properties	of	different	materials,	the	
structures	of	different	components,	and	connections	of	components	to	
reveal	its	function	and/or	solve	a	problem)	
THE HUMAN HEART 
http://www.todayifoundout.com/index.php/2010/09/how-the-heart-
works	
	
INTRODUCTION TO THE 
HUMAN HEART AND HOW IT 
WORKS 
•  Explain	basics	of	the	human	heart	–	electrical/
mechanical	systems,	valves,	direction	of	flow.			
•  Discuss	connection	between	electrical	and	
mechanical	systems,	why	they	need	to	work	
together.	
THE MECHANICAL SYSTEM 
OF THE HEART 
•  The	four	chambers	of	the	heart,	their	names	and	functions	
•  The	function	of	the	valves	and	which	way	they	open	
•  Why	the	aorta	is	the	biggest	blood	vessel	in	the	body	
•  Direction	of	flow	of	blood	in	body	
•  Role	of	“red”	and	“blue”	blood,	arteries	and	veins	
•  Role	of	the	lungs	
THE MECHANICAL SYSTEM 
https://pediatricheartspecialists.com/heart-education/14-normal/152-
normal-heart-anatomy-and-blood-flow	
	
THE ELECTRICAL SYSTEM 
•  The	electrical	system	of	the	heart	–	parts	and	
functions	
•  How	the	electrical	and	mechanical	parts	work	
together	and	why	
•  What	happens	if	the	electrical	system	fails	–	
examples		
•  What	happens	if	the	mechanical	system	fails	–	
examples		
THE ELECTRICAL SYSTEM 
https://www.hrsonline.orgnt-Resources/The-Normal-Heart/Electrical-
System	
	
	
ENGINEERING HEART 
MODELS 
•  Brainstorm	and	come	up	with	a	schematic	for	your			
			heart	model	
•  Show	the	schematic	to	me	for	approval	
•  	Use	the	given	materials	to	build	your	heart	model	
•  HINT:	The	model	should	be	the	size	of	your	fist	(life-	
			sized)	
•  Try	to	represent	as	many	parts	as	you	can,	using		
			your	creativity	and	engineering	skills	
•  HAVE	FUN!!!!!	
REFLECTION 
•  Model	construction	
•  Troubleshooting	
•  Pedagogy	discussion	
•  Classroom	Implementation	
•  Availability	of	Resources	
•  Comments/Suggestions	
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